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Introduction

In 1981 the Division of Air Pollution of the Illinois Environmental

Protection Agency (IEPA), was alerted to the increase in airborne lead

in the Granite City area. Information from air pollution monitors and

meteorological data indicated the source of the airborne lead was in the

direction of a secondary lead smelter (Taracorp Industries) and an

adjacent recycling industry (St. Louis Lead Recyclers). It was this

increase in airborne lead which brought about a more comprehensive

investigation into the lead contamination in this area. One portion of

the investigation was to determine if the three-acre storage pile of

broken batteries, blast furnace slag and other lead waste products was

causing any contamination to the soils or groundwater.

The initial groundwater study began in October of 1982 when Taracorp, at

the request of the Agency, installed four monitoring wells (G101-G104).

Chemical analysis of soil samples at Boring 1 (G101) showed a significantly

high concentration of lead at the 14-15.5 foot depth.

Boring 1 (G101) Sample Depth Lead Present in ppm*

4 - 5.5 ft. 43.0
(data in feet 9 - 10.5 ft. 51.0
below ground 14 - 15.5 ft. 2700.C
surface) 19 - 20.5 ft. 43.0

24 - 25.5 ft. 14.0
29 - 30.5 ft. 13.0

*Lead levels were analyzed in the laboratory by an acid digest test,

which indicates total lead present in the soil samples.
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Groundwater samples taken on November 16, 1982, also indicated elevated

lead levels of 0.05 ppm from the downgradient monitor well G104. The

information indicated a need for more soil and groundwater sampling.

(The integrity of these samples were later questioned because the

samples were not field filtered and were discarded as invalid.) In July

of 1983, the lEPA's drill rig team installed eight additional borings,

the data of which, is the bulk of this report.

Location

Granite city is located in the southwestern portion of Madison County.

It lies in the broad valley of the Mississippi River known as the

American Bottoms (figure 1). The focus of this investigation was on and

around the property of Taracorp Industries in Granite City (figure 2).

Geology of the Granite City Area

Granite City lies in the Mississippi Flood Plain known as the American

Bottoms. Unconsolidated sediments of the valley consists of a poorly

sorted, silty river lain deposit called alluvium. Thickness varies but

can range from absent, where the river has been actively eroding, to 75

feet thick. Below this lies voluminous deposits of sediments deposited

by meltwaters from the glaciers during the Pleistocene Epoch. These

sediments, called valley train deposits, consist mostly of well sorted

sands and gravels. The total thickness of the unconsolidated sediment

at Granite City is between 100 and 120 feet thick (figure 3).
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Underlying these unconsolidated deposits lies the bedrock surface

consisting of-Mississlppian and Pennsylvanian Age rocks (figure 4). The

width of the Mississippi Flood plain at the American Bottoms is due in

part to the ease in erodability of the Pennsylvanian Age bedrock, which

is currently found in the eastern portion of the Bottoms. Up and downstream

of the American Bottoms the River crosses over the more resistant limestone

that occurs in the present day Mississippi River channel at an area

known as Chain of Rocks.

The sediment encountered while drilling was alluvium consisting of

poorly sorted, fine grain sands with some clay stringers throughout. In

general, grain sizes increased with depth (see figure 6 and Appendix b).

Man made deposits, noted as fill material, were also found at three of

the four boring locations ranging in thickness from one to six feet.

Groundwater Conditions in the American Bottoms

The major aquifer of this area includes both the alluvium and the

glacial outwash. It was this prolific water supply that provided the

area with a valuable resource for growth and expansion. Water could be

cheaply obtained and was of better quality than water from the deeper

bedrock aquifer.
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The groundwater occurs in this area under watertable and leaky artesian z, ̂

conditions. Leaky artesian conditions are most common and exist due

to the low permeable fine grained alluvium over the more permeable

coarse grained 'valley-train deposits. The groundwater in the lower

coarser valley-train deposits is not totally confined by the alluvium,

hence the name leaky artesian. Water-table conditions occur when;

the alluvium is missing, or the top of the zone of saturation is in

the valley-train deposits, or the water is unconfined due to pumping

and the occurence of a deep cone of depression.

Recharge of this aquifer is mainly from rainfall seepage and percolation

from the Mississippi River and its tributaries traversing the Bottoms.

There is very little runoff due to the low relief in this area and most

of the rainfall will either seep into the ground or evaporate.

Water Table Fluctuations

Prior to the settlement and industrialization of the East St. Louis

Area, the water table was very near the surface. The water table

would flucuate in response to various changes in rainfall and river

levels, and would frequently be highest in May and the lowest in December.

Because of poor drainage and recurrent flooding, levies and drainage

ditches were built to help dewater the area for development.

With the onset of rapid industrialization at the turn of the century,

pumpage of the shallow aquifer began to increase. From 1900 to 1956



groundwater pumpage rose from 2.1 million gallons per day (mgd) to 111.0

mgd. The increase pumpage plus the drought between 1952-1956 caused

water levels around the major industrial areas to drop drastically.

This was especially true in the Granite City Area when in 1956 water

levels dropped to an all time low of 345 feet above mean sea level (msl).

This was a difference of 55 feet from the previous recorded elevations

of 400 feet (msl). Granite City Steel, which was the major groundwater

user in this area, abandoned its well in 1957 and began obtaining water

from the Mississippi River. As a result of this pumpage reduction, the

water table began to rise.

1956 1960 1961 1962 1971 1977
Total pumpage (mgd)
for the Granite City 30.1 7.9 8.8 9.5 6.9 8.8
Area

Current water levels from monitor wells installed by the Agency in the

vicinity of Taracorp, showed levels back up to the previous recorded

elevations of 400 feet (msl) (Table 1).

The general flow of the groundwater is toward the Mississippi River.

However, pumpage of the shallow aquifer has reversed the flow in many

areas causing the water to flow toward the pumping wells. Present water

level data at Taracorp shows movement toward the west and south.

- 7



Water Elevations of Monitoring Wells
at Granite City/Taracorp

Dates Water Levels Collected
Moni tor
Point

G101

G102

G103

G104

G15S

G15D

G16S

G16D

G17S

G17D

G18S

G18D

M = Meta

Surface
Elevation

418.9

414.0

414.6

417.8

425.94

426.05

421.12

421.10

419.06

419.07

419.94

420.00

1 pipe

Top of
Casing (TOC)

3.0

3.3

3.0

3.0

2.93

2.94

2.88

2.83

2.01

2.90

2.94

1.88

P = PVC pipe

TOC
Elevation

421.9 M

417.3 M

417.6 M

420.8 M

428.87 P

428.99 P

424.00 P

423.93 P

421.07 P

421.97 P

422.88 P

421.88 P

11-16-82 1-26-83 2-28-83 6-29-83 8-1-83

399.3 402.8 402.9 404.2

399.2 401.7 401.6 402.2

398.8 402.15 401.9 402.7

397.7 400.5 400.6 401.7

402.07

402.09

402.00

402.03

404.77

402.97

402.08

401.58

8-24-83

402.7

399.7

400.4

400.1

401.29

401.30

Dry

401.15

404 . 58

400.99

401.10

400.63

10-11-83

401.9

398.7

399.2

399.0

399.97

399.89

Dry

399.83

403.27

399.67

399.98

399.28

SO:tk/3H

TABLE 1
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Methods of Investigation

In July of 1983, eight monitor wells were installed by the lEPA's

drilling team. The entire study was done using a CME 55 drill rig with

a 3 1/4 inch inside diameter hollow stem auger. Within the auger either

a primary or secondary sampling device was used to retrieve a continuous

soil sample for geologic interpretation and chemical analysis. The

primary sampler is the CME five foot continuous sampler consisting of a

3 inch diameter split tube with a tapered cutting head. This sampler

retrieves a 2 1/4 inch diameter nearly undisturbed continuous sample and

is indicated on the boring logs by the initials CS. The Standard Lunac

Split Spoon was the secondary sampler used. This sampler is a 2 inch

diameter split tube that retrieves a 1 3/8 inch disturbed soil sample up

to 18 inches long. Samples were obtained in accordance with ASTM

Standards D-1586 and is indicated on the boring logs by the initials SS.

Soil samples were removed from the sampler at the site and split length-

wise. A visual description of the soil was made and a composite sample

was taken from the center of the core and placed in an 8 02. glass jar

for chemical analysis. Sampling intervals are indicated on the logs by

Slf S2 etc.

Four sets of monitor wells with two wells per set were installed at four

locations on Taracorp Industries' property (figure 2). At each location

a shallow well was installed at the water table which is indicated by

the letter S after the well number on the boring log and the monitor



Pago •?

well construction sheet. Three to five feet from the shallow well a

second well was installed. This well was drilled to a depth 10-15 feet

deeper than the shallow well and is indicated on the boring logs and

monitor well construction sheets by the letter D after the well number.

Chemical Analysis of Groundwater Samples

The chemical analyses of groundwater samples collected from monitor

wells at Taracorp were compared to the Illinois General Use Water

Quality Standards (35 111. Adm. Code 302.208), (see table 2). Monitor

wells G101 through G104 were sampled in January, February, June,
S

August, and November of 1983. Wells G15§ through G18D were installed

in July of 1983 with samples taken in August and November only. (See

Appendix A for water analysis data.) Constituents which averaged

consistently above the Water Quality Standards were: iron, manganese,

and residue on evaportation (ROE) in G101; boron and ROE in G102;

manganese, ROE, and^ulfate in G17S; iron and ROE in G17D; and cadmium,

chloride, fluoride, iron, manganese, nickel, ROE, silver, sulfate, and

zinc in G18D. Averages could not be determined for G15S, G18S and

G16S due to lack of sufficient water in the monitor wells. All other

wells showed no significant averages above the Water Quality Standards

or only one sample was over the Standards and, therefore, could not

be averaged.

A comparison of the monitor wells showed groundwater samples from

G101 ten times higher^ in arsenic. The concentrations, however, were

not above the Standard of 1.0 mg/1 of arsenic. Iron and manganese



General Use Water Quality Standards
(35 Illinois Administrative Code 302.208)

Concentration
Constituent in mg/1

Arsenic (total 1.0

Boron (total) 1.0

Cadmium (total) 0.05

Chloride • 500.0

Chromium (total) 1.0

Copper (total) 0.02

Fluoride 1.4

Iron (total) 1.0

Lead (total) .1

Manganese (total) 1.0

Nickel (total) 1.0

Residue on Evaporation 1000.0

Silver (total) 0.005

Sulfate 500.0

Zinc 1.0

SO:mks:16/47

TABLE 2
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were also significantly higher in monitor well G101. The greater

concentrations of arsenic, manganese, and iron in this well could be

due to it's location near the waste pile.

Groundwater samples containing high amounts of boron, iron, manganese,

ROE, and sulfate were somewhat expected due to the sites location in

an old highly industrial area. However, these constituents are of

low toxicity and are not considered hazardous at these levels.

Of most concern is the very high cadmium levels in G18D and G18S.

Water samples collected from G18D on 8/24/83 and 10/11/83 showed

cadmium levels of 17.0 ppm and 13.0 ppm respectively and 0.12 ppm

from G18S on 8/24/83. The very high levels of cadmium in the ground-

water could be the result of the wells location to the waste pile and

the battery breaking operations which allowed some of the acid from the

batteries to seep into the ground. The acid would lower the pH causing

the release of various metals, such as cadmium, that are in the soil.
These metals could then be leached into the groundwater.

A study by the Oak Ridge National Laboratory on the effects of cadmium

found background levels are normally low (0.4 ppm amd less for soils

and less than 1.0 ppb for open rural waters). The highest levels of

cadmium were found in areas of heavy industry with soil concentrations

between 10-100 ppm and surface waters between 1-100 ppb.
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Cadmium is a major environmental concern because it is a cumulative

poison. Levels of cadmium increase in the body with age and build up

mainly in the liver and kidneys. In the soil, cadmium is taken up by

food chain crops which directly increases the dietary cadmium levels in

animals and humans. Levels as low as 2-5 ppm in the diet are harmful

to animals. Further testing of soils and gardens in the area should

confirm if there is any problem.

High nickel levels were reported for well 618D. This is a good indicator

of the site's contamination to the groundwater. In most groundwaters,

nickel has not been identified. So when it is present it is most

likely due to industrial pollution. Water samples collected from G18D
ffn

on 8/24/83 and 10/11/83 showed levels of 2.5 ppm and 1.6 pp, respectively.

In the United States the average concentration of nickel in public water

supplies is 4.8 ppb. Nickel has relatively low toxicity and there is no

evidence that it is carcinogenic in animals from oral or cutaneous exposure.

The groundwater contamination that occurs at wells G18S and G18D does

not appear, at this time, to have migrated from Taracorp's property.

Evidence of this is indicated by the chemical analysis of water samples

from monitor wells G101 through G17D. Neither cadmium or nickel was

detected in any of the water samples tested from these wells. Metal

levels should be monitored closely in the future to insure that the

contamination is not leaving the site and all monitor wells should

continue to be monitored for arsenic, boron, cadmium, chloride, iron,

lead, manganese, nickel, ROE, sulfate and zinc.
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Chemical Analys/s of Soil Samples

Soil samples taken from borings drilled at this site were tested for

five metals; arsenic, antimony, lead, zinc, and magnesium, (see table 3).

The samples were analyzed by an acid digest test which indicates the

total metal content of a soil. This does not indicate the amount of

free or soluable metal present which is used in determining the metals

mobility through the soil or toxicity to plants and animals.

Since there are no formal standards for the allowable concentrations of

metals in soils, common ranges and means were used to identify above

normal levels.

Common Metal Ranges and Means for Soils

Common Range Common Mean
Element for soils in ppm for soils in ppm

Arsenic 1.0 - 50.0 5.0
Antimony 1.0 - 200.0 No Data
Lead 2.0 - 200.0 10.0
Mangnesium 600.0 - 6,000.0 5,000.0
Zinc 10.0 - 300.0 50.0

Soil chemistry varies due to differences in climate, vegetation, topography,

the geologic parent material, and the geographic location (agricultural

vs. industrial). It is for this reason that the common ranges for

metals in soils has such a wide variation of concentrations.



Chemical Analysts of Soil Samples for Granite City/Taracorp

Boring No.

B-5

B-6

B-7

B-8

Sample No. /depth
in feet

S- I/ 2.5- 4.0
S- 3/ 5.5- 7.0
S- 5/ 8.5-10.0
S- 7/11.5-13.0
S- 9/14.5-16.0
S-ll/17. 5-19.0
S-13/20. 5-22.0
S-15/23. 5-25.0

S- I/ O.C- 5.0
S- 3/ 7.5-10.0
S- 5/11.5-13.0
S- 7/14.5-16.0
S- 9/17.5-19.0
S-ll/20. 0-22.0
S-13/24. 5-27.0
S-15/30. 0-33.0

S- I/ 3.5- 5.0
S- 3/ 7.2- 8.7
S- 5/10.0-11.5
S- 7/14.5-16.0
S- 9/17.5-19.0
S-ll/20. 5-22.0
S-13/30.0-33.8

S- I/ 2.5- 5.0
S- 2/ 5.0- 6.4
S- 3/ 6.4-10.0
S- 4/10.0-10.8
S- 5/10.8-11.5
S- 6/11.5-13.0
S- 7/13.0-14.5
S- 8/14.5-16.0
S- 9/16.0-17.5
S-10/17. 5-19.0
S-ll/19.0-20.5
S-12/20. 5-22.0
S-13/20. 0-25.0
S-14/25.0-27.5
S-15/27.5-30
S-16/30.0-32.5
S-17/32.5-35

Arsenic
As

10
6.4
7.1
4.6
2.6
2.5
1.7
2.8

6.1
8.0
5.6
11.0
2.5
2.1
1.5
1.3

150
80
8.6
8.6
3.2
3.4
6.0

40
30
8
12
7.9
6.6
5.6
6.4
6.1
2.3
2.7
2.7
5.3
3.8
3.2
4.4
5.1

anal
Antimony

Sb

4.0
1.0
1
1
1
1
1
1

13.0
1.0
1
2
1
1
1
1

20
20
1
2
1
1
1

5
2
1
3
1
1
1
1
1
1
1
1
1
1
1
1
1

ysis in p.
Lead
Pb

520
96
60
13
9
11
18
10

290
27
22
510
14
67
8
7

15
25
22
230
37
33
22

150
70
15
120
110
22
21
15
18
11
10
14
63
23
18
33
48

p.m.
Zinc
Zn

92
50
53
39
30
29
22
29

2200
120
120
100
38
29
23
20

580
65
65
58
50
41
67

27
37
74
39
120
140
140
100
100
29
26
27
82
250
33
58
71

Magnesium
Mq

2700
1900
5500
5500
4000
3600
1600
2300

1200
6500
6000
7000
5000
2600
1500
1300

1700
6000
7500
7000
5500
5500
6500

7500
1300
1400
350
3000
2500
1600
1400
1500
1100
950
1000
1500
2900
3000
3800
4000

SO:mks:16/49
TABLE 3
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Discussion of the Results of the Soil Samples

Arsenic — Thirty-eight out of forty soil samples tested fell within

the common range for arsenic of 1.0 to 50.0 ppm. The two samples

that were above the normal range were from boring number B-7 from

3.5 to 5.0 and 7.2 to 8.7 foot depth with concentrations of 150 ppm

and 80 ppm respectively.

The common mean concentration for arsenic in soils is 5.0 ppm. 57.5%

of the samples tested were above this common mean.

Antimony -- All soil samples tested at this site fell within the common

range of 1.0 to 200.0 ppm.

No data was available for the common mean concentration of antimony in

soils. However, the average concentrations of the soils analyzed for

antimony at this site were 2.6 ppm. Six of the forty samples analyzed

were above this average.

Lead -- Thirty-seven out of forty soil samples tested fell within the

common range for lead of 2.0 to 200.0 ppm. The three samples that were

above the common range were from; boring number B-5 from 2.5 to 4.0

foot depth with 520 ppm, boring number B-G from 14.5 to 16.0 foot depth

with 510 ppm, and boring number B-7 from 14.5 to 16.0 foot depth with

230 ppm.

The common mean concentration for lead in soils is 10.0 ppm. 87.5%

of the samples tested were above this common mean.

- / s -



Magnesium -- Thirty-six out of forty soil samples tested fell within

the common range for magnesium of 600.0 to 6,000.0 ppm. The four

samples that were above the common range were from; boring number

B-6 from 14.5 to 16.0 foot depth with 7,000 ppm, boring number B-7

from 10.0 to 11.5 and 14.5 to 16.0 foot depth with 7,500 ppm and

7,000 ppm respectively, and boring number B-3 from 2.5 to 5.0 foot

depth with 7,500 ppm.

The common mean concentration for magnesium in soils is 5,000.0 ppm.

3.0% of the samples tested were above this common mean.

Zinc -- Thirty-eight of the forty soil samples tested fell within the

common range for zinc of 10.0 to 300.0 ppm. The two samples that

were above the common range were from; boring number B-6 from 0.0

to 5.0 foot depth with 2,200 ppm, and boring number B-7 from 3.5 to

5.0 foot depth with 580 ppm.

The common mean concentrations for zinc in soils is 50.0 ppm. 52.5;;

of the samples tested were above this common mean.

Conclusions and Recommendations

1. Groundwater samples from monitor wells G185 and G18D show ground-

water contamination from the secondary lead smelter, in particular,

the battery breaking operations. However, all other monitor wells

indicate that contamination has not migrated beyond Taracorp's

property.
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2. Very high concentrations of cadmium (as high as 17.0 ppm) were
/

found in groundwater samples taken from monitor well$ G10G ami

G18D.

3. The high concentrations of cadmium found in the groundwater

was probably leached from the soils in this area. This leads

to the possibility of high cadmium concentrations in the soil.

In soils cadmium is readily taken up by plants and would directly

increase the dietary cadmium levels in animals and humans.

Levels as low as 2-5 ppm in the diet can be harmful.

4. Soil samples from the borings drilled at Taracorp were analyzed

for total arsenic, antimony, lead, mabgnesium and zinc. 200

chemical analyses were conducted. 94.5% of the samples fell

within the common ranges for each of these elements. The percent

of soil samples above the common mean concentrations were 57.5%

for arsenic, 87.5% for lead, 3.0% for magnesium, and 52.5" for

zinc.

5. All monitor wells should continue to be monitored for arsenic,

Jjoron, cadmium, chloride, iron, lead, manganese, nickel, residue

on evaporation (ROE), sulfate, and zinc. Also pH measurements

should be taken of the water samples at the time the samples

are collected.

6. Surface soils (the top two feet) and garden plants in the residential

areas near Taracorp should be analyzed for cadmium.

SO:mkb:16/29
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Appendix A

Chemical Analysis of Water Samples



Parameters Dates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83 10-11-83

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

0.053

0.7

0.00

58.0

0.00

0.00

0.7

53.0

0.0

8.80

0.0

1,208.0

O.C1

431.0

0.1

0.09

0.7

0.00

66.0

0.00

0.01

O.C

53.0

0.0

0.0

0.0

*

0.02

439.0

0.2

0.07!

0.7

0.00

61.0

0.00

0.0

0.7

0.7

0.0

9.2

0.0

1,358.0

0.0

535.0

0.1

0.071

0.8

0.00

59.0

0.00

0.0

0.7

4.9

0.0

8.6

0.0

1,114.0

0.02

420.0

0.0

0.070

0.8

0.00

66.0

0.00

0.0

0.6

49.0

0.05

7.6

0.0

1,097.0

O.OQ

390.0

O.C

* Sample discarded before analysis.
Chemical Analysis of Water Samples in ppm for Monitor Well G101.
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Parameters

1-26-83

Dates Samples Collected

2-28-83 6-29-83 8-24-83

* Not sampled.

Chemical Analysis of Water Samples in ppm for Monitor Well G102.

SO:tk/36

10-11-83

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

0.005

1.1

*

39.0

0.0

0.0

0.1

2.8

0.0

1.9

0.0

894.0

0.00

224.0

0.1

0.006

1.2

0.00

28.0

0.00

0.00

0.1

0.7

0.0

0.0

0.0

*

0.01

310.0

0.1

0.004

1.2

0.0

29.0

0.0

0.0

0.2

0.2

0.0

0.23

0.0

1,071.0

0.0

375.0

0.1

0.002

1.6

0.00

33.0

0.00

0.0

0.2

0.8

0.0

0.76

0.0

1,130.0

0.01

445.0

0.0

0.001

1.6

0.00

31.0

0.00

0.0

0.2

0.2

0.05

1.06

0.0

1,156.0

0.00

500.0

0.0



Parameters Dates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83 10-11-83

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

0.001

0.2

0.00

14.0

0.00

0.00

0.2

0.1

0.0

0.53

0.0

917.0

0.00

313.0

0.0

0.001

0.8

0.00

13.0

0.00

0.00

0.1

0.0

0.0

0.0

o.o
*

0.00

415.0

0.1

0.001

0.6

0.0

7.0

0.0

0.0

0.1

0.0

0.0

0.10

0.0

837.0

0.0

340.0

0.2

0.001

0.6

0.00

6.0

0.00

0.0

0.2

0.1

0.0

0.02

0.0

652.0

o.ro
290.0

o.n

0.001

0.6

0.00

8.0

0.0

0.0

0.2

0.0

0.05

0.02

0.0

677.0

0.00

290.0

0.0

*Sample discarded before analysis.

Chemical Analysis of Water Samples in ppm for Monitor Well G103.
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Parameters Dates Samples Collected

Arsenic

Boron

Cadmi urn

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

1-26-83

0.001

0.1

0.0

86.0

0.0

0.0

0.1

0.1

0.0

2.1

0.0

1,072.0

0.00

347.0

0.1

• 2-28-83

0.002

0.5

*

68.0

0.0

0.0

0.2

0.0

0.0

0.0

0.0

*

0,00

155.0

0.1

6-29-83

0.003

0.3

0.0

52.0

0.0

0.0

0.1

0.0

0.0

0.10

0.0

459.0

0.0

134.0

0.1

8-24-83

0.004

0.3

0.0

24.0

0.0

0.0

0.2

0.0

0.0

0.05

0.0

311.0

0.00

100.0

0.1

10-11-83

0.002

0.2

0.0

27.0

0.0

0.0

0.1

0.0

0.05

0.02

0.0

361.0

0.00

123.0

0.0

*Sample discarded before analysis.

Chemical Analysis of Water Samples in ppm for Monitor Well G104.
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Parameters

Arsenic

Boron

Cadmi urn

Chloride

Chromium (total)

Copper

Fluor ide

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

Pates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83

0.000

1.4

0.00

36.0

0.00

0.0

0.3

0.1

0.0

0.18

0.0

929.0

0.00

280.0

0.0

10-11-83

dry

dry

dry

dry

dry

dry

--

dry

dry

dry

--

dry

--

dry

__

Chemical Analysis of Water Samples in ppm for Monitor Well G15S.
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Parameters Dates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83 10-11-83

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

0.000

0.9

0.0

31.0

0.0

0.0

0.5

0.0
0.0

0.17

0.0
715.0

0.00
172.0

0.1

0.001

1.0

0.03

40.0

0.0

0.03

0.5

0.0
0.05

0.23

0.0

661.0

0.00

158.0

0.0

Chemical Analysis of Water Samples in ppm for Monitor Well G15D.
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Parameters Dates Samples Collected

1-26-83 2-28-83 6-29-83 8-24-83 10-11-83

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Chemical Analysis of Water Samples in ppm for Monitor Well

SO:tk/36



Parameters Dates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83 10-11-83

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

0.000

1.1
0.00

55.0

0.0

0.0

0.4

0.0

0.0

0.63

0.0

964.0

0.00

295.0

0.1

0.002

0.9

0.02

49.0

0.0

0.04

0.3

0.0

0.05

0.70

0.0

946.0

0:00

355.0

0.0

Chemical Analysis of Water Samples in ppm for Monitor Well G16D.
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Parameters

Arsenic

Boron

Cadrni urn

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

Dates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83

0.005

0.5

0.0

129.0

0.0

0.0

0.8
2.5

0.0

1.90

0.0

1,324.0

0.00

570.0

0.0

10-11-83

0.002

0.5

0.0

108.0

0.0

0.0

0.9

0.0

0.05

1.51

0.0

1,306.0

0.00

575.0

0.0

Chemical Analysis of Uater Samples in ppm for Monitor Well G17S.
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Parameters

Arsenic

Boron

Cadmium

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

Dates Samples Collected

1-26-83 • 2-28-83 6-29-83 8-24-83

0.006

0.9

0.0

89.0

0.0

0.0

0.3

4.2

0.0

0.48

0.1

1,228.0

0.00

500.0

0.0

10-11-83

0.008

0.7

0.0

89.0

0.0

0.0

0.4

4.7

0.05

0.38

0.0

1,229.0

0.00

475.0

0.0

Chemical Analysis of Water Samples in ppm for Monitor Well G17D.
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Parameters Dates Samples Collected

Arsenic

Boron

Cadmi urn

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

1-26-83 • 2-28-83 6-29-83 8-24-83

0.001

0.5

0.12

520.0

0.12

0.0

0.2
0.1

0.0

1.58

0.1
3,508.0

0.00
1,375.0

~~ ~~ r> 9

10-11-83

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

_ _

Chemical Analysis of Water Samples in ppm for Monitor Well G18S.
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Parameters

Arsenic

Boron

Cadmi urn

Chloride

Chromium (total)

Copper

Fluoride

Iron

Lead

Manganese

Nickel

Residue on Evaporation

Silver

Sulfate

Zinc

Dates Samples Collected

1-26-83 ' 2-28-83 6-29-83 8-24-83

0.001

0.9

17.0

1,500.0

0.01

0.0

8.0

18.0

0.05

80.0

2.5

7,142.0

0.01

2,950.0

100.0

10-11-83

0.002

0.0

13.0

530.0

0.0

0.0

9.8

6.5

0.05

46.0

1.6

4,506.0

0.01

2,300.0

90.0

Chemical Analysis of Water Samples in ppm for Monitor Well G18D.
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Appendix B

Soil Boring Logs
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0€PTH

_ /J _

•• ^

^^^™y^j ^^^

/ ^^

•• <H

——— ———

FINISH AW

TiSl —————— '*c

FINISH

sc«

3VE BACKING

KING

EEN

SAMPLES

1

s^

S7

%

s,

S/Q

S//

ll

ss

55

SS

ss

SS

55

!l
1.2.

1.5

1.0

M

I.I

1.1

ll

1.0

'1
\
3
5

3^

r
"7

5
8

L-

0-

M-

REMARKS

b32- i l i 2



— ̂

^ Illinois Environmental Protection Agency

" Malison L HefSlfbo7 STA"T , flNSM
/ /

fr$j£ Cifr/TZncaro 7/&/*3 7/*5/n

west sicte or Taracorp a/on A "Rft thicks
IMdHceoUKwwT . Wt J irr»
CMF 55 3>$ j'neh i. Z? W/ou/ stem Au*tr

COMFLtTIU* DEPTH I BCD not". UfTM 1 "OPOPCJMUQ "" Q'.^oA

Zy«cA ZP f/uil) jo/Mf •ti***A<led xhrdule. 46 Pl/C

^tf/Tj1^ 9; ̂ f p^c */3Zf "2/^A TZ? f/W, /^f 7^W<a/JdU ̂ ?
SS./O

^

/I

^j
—

^ E

DESCRIPTION

19.5 - 2.0-5 Gwy brown S&nd very f'"« to
Tint, otirAii^ y wer

ZO. $- 2J.O "8rov/r\ Stung fine, "to t*nc(Ui*i
qrum . u/6i

Zl.O'Zl.l BKOWW 5tn</ very fine to very
COArse. aim* , poorly Sorfed. sct&-, j / > r j

2.7.0 -3O.O SAHIC. <J5 dwe.

OfPTM

E-/^-:

H
— —

TIM«
FINISH

z.oo?.

AK

sen

>VI PACKNG .

S/7/C4 ja^o w/^H ̂ /j-
tomfe.
dOttcrtte W& Ca loen-

EEN in situ. s&n<j
SAMPLES

i

SB

5,3

*

Jj

cs

cs

cs

tl

23

2.7

15

jz

«I

L- Sherry Otto

REMARKS

/Wra/ fo/f5^
Ufirf) no S4WQl£S

> L 532-1112
LPC 137



^^ Illinois Environmental Protection Agency

v^ O~^Tjf-* ^^*wnm * 17 / 10 1̂

— M&Q /son L HI 0400? STA"T

C^/wniit. C./"fV / TdfACOfO
8OMNC LOCATIOW / ' '

lwrorCAWB

SCncEN WVtWVAL TyPf ANO QUANTITY

ElA

39 A /O

^

—

—

DESCRIPTION

30.0-33.0 Sarwe <u a^our :j. / , ,'

33.0 -35.0 S<w»e AS a^ot«

386. 10

becoming very
m

_ 30 _

I-32-I

E-̂ -I

FIMSH

TMf
FINISH

AK

sen

)V€ »*CKNG

KING

EEN

SAMPLES

i

SB

*

ll

CS

C5

ll

3L1

0.1

ll '1

L-

0-

H.

REMARKS

it 532 1 1 12
< or- < i- c p-i



Illinois Environmental Protection Agency
t*S%r G/7S

l/fa Citv/TAaracoro
'ffitSfdc a/* Taracorp a/ona UK frae.fr<
MC *5 3^f. j'njfa^Jg. hollow -+- ----- -

FMSH

flMSM

IO.OOA. LOOP.

AIOVE BACKING

S///CA

RACKING _t
(T^/ic/eTe

/

»tf

C

SCHIEN S///CA JO.nJ

Z /«,/ P\/C

-2i<&frPvc */o 3Ft AND QUArii

/»»•/•
DESCRIPTION

OE^TM

—e-

SAMPLES
!•• Sherry Ot-fo

REMARKS

0 - 2.5 F</(

2.5-35 S*we as a. We

5.5- 5.0 Lio^t brown SW ^«y //Vie to fine.
thinly Mded , dry

A S

^.3-6.6 Li^t faroton Silt
t>.(e- 7-2. Lit^f brown Sand very //ire ~fo fin*

cjf*.tn . thinly beaded} dry

beddedf sourt, roots . iron sfims 4/o**
hedj * fitoift

S«u»<j very fint to fine,
so**e rodfo, ironthinl

/0.1-II.I fawn c/Afty Siltj iron stun/H*
'.SGrny Stint/ i/ery /v/?e 7e fi'fte. ami'n.f

thinly beaded9 iron stm'tts *Jon* Aejj
fy&ce. roots

Grrny Sine/ v&>Y fine, to f,'n
' f * l ' I I I I I

'5

T ~

cs

•M^H C ^^H

cs
Q ~

-//-I:S, ss

55

ec/ to
no sa^p/es

taken

3_
2

It 532 1 112



— -^

^ Illinois Environmental Protection Agency
XT-7S Gig?? &/7S 2 £
Madison LI 1904-007

Granite City / Tarncorp
SOMMC LOCATION / / '

BMUiWi MUHUBUT ' " ""— BIT ' ———— TTW ———— '

WELL ;*S*g ——————————— ' —— TVPf AND QUANTITV ————— ' —————————————————

SCREEN WTEHVAC TYFt ANO QUANTITY

ELEV

^1

—

/|

—

—

DESCRIPTION

13.0-1^.5 -S&Hie. « 4b<*e.

/q.f- I&.0 Gr&y Sand Very fine to fine ^rtj
thinly b*<Uee/f iron 3 tuns A/OHA tds^
roots t wrf

17.5 - 19.0 Grny si/ty »5flfl/ v&y &**• to ftnt-
AfKtn y fh ixly odtfeJj iron sf)u*Sj oUtk

tf.O - 20.5 Gr*y SAM/ very fi'ne to fi'te, artun,

20.5 -21.0 5<u*e AS a£x*t
2.1. 0-22. 0 Grrtt* °i<riy -frW kWy fi** "fb 7V*i<

A/ono b*ds . u/et
3170L J '

J

DtFTM

H

•••• / ^?^n«««

mmv i Si ̂ ^^

1 ̂ 1

i- 22-:

FINISH

AM

sen

V€ PACKMG

XMC

CCN

SAMPLES

J

s7

s.
5,

S,o

3,,

II

SS

SS

SS

SS

SS

SS

ll
12

,«
1.5

IS

1.3

1.5

ii 1]

z 8

2
"3

2
I

2
2

2.

5.

5,
T

0-

H.

REMARKS



Illinois Environmental Protection Agency
/w

Cit / 7arAO>r0
CA.

U. CASING . TYFl AND UUMTITT .

Z'i*eL T.D. flush *,*t threat schedule. 40 PVC

STAAT FINISH

cne HT
ft **L I.V. flusL ,»*fti**6JscU

DESCRIPTION

AMVE F4CKMG

tonift,

"c&hcr*fc

SAMPLES

i
Sherry Otfo

REMARKS

20.0-^5.0 6ro^

3QO-3/.7

wel"

Uatk
t

—zo-
roo ts —il-

cs

-27-

-18-
:Si C5

—30-

S13CS

-33-

To ZOfr.

IL 532-1 1 1 2



^^ Illinois Environmental Protection Agency
s /• -/D c yrTc^Gr/7D "" T ?

^-X' CO"*1" , STlŝ i xs>*/-» " ———-—^>|fid;sori L 11904007 s™
p •+- ^'^(jyAn iTe \-iTy

IOMNG LOCATION / '

DWUWO EQUn««T

COMFLt I fON OtP'H

/ T&reLCorp

WEILCAS^ TYPI.NDOUMTmr

* "P W LAING

SCREEN lnitnv*L

ELEV

^— î *

—

TYPt AND QUANTITY

DESCRIPTION

33.6-34.2 Cimv Sdî V Silt t>Utk streaks A-
IOM btds . Jw*f _.

34.2 - 35.0 Gnty slr^ ^eiy f/ne
wet.

fbfin* grain,

J f

"

_ 33

r34^

— —

•orrr ————
FIMSH

TIMC
FIMSH

AK

Sen

VE BACKING

KING

EEN

SAMPLES

S
vn

pt
oM

o

sw

ll

cs

u!

il n
L-

0-

M-

REMARKS

532-1 11 2



Illinois Environmental Protection Agency
*F5L JUT!

CJty / TAITA coro

*-a

0.0-Z.S

.5-f.O $&*€. AS A^we.

S.O-L.f 5*.wi

:/3'

IO.O-IO.8 V*rk 9^ -^/*cA __
coarse flri/ri 7 L/e»^ wef

/O-O-tLSDurk ir*y - jf*e» C/AV
ynottt

//.f-/Z.fSA»c, AS a^oi*.

/2-f-121 &row* cUvw 5a.fxi iron

•Ra——5T
FIMSH

7/2^3 7/n/

—s

fi ne.

— II —

^
tow fa

cs

S5

C53.^

SS/2

1.5

5
6

^) mo sa.mp/es

.'53V-1 1 1 2



Illinois Environmental Protection Agency
-•yft/« SO———8T

'Vfe C/' /
/ /

TOP OPCACMQ

———urrr———
START FINISH

TIM€
START FINISH

A*OVf PACXMG

PACKING

DESCRIPTION

SAMPLES

h II REMARKS

13.0-ft.5 3rown SAHJ very fine to
bedqca . iron

& -
# "

}
IH-.5- fc.O S*t*e AS

/6.O-/7.5 Stave ai a^lowe. ̂

W.O - 2.0.5 5A/v« AS

black <nt

6

*o

SS

SS 04

SS

55

SS

•Z/H

-22:

SS

/2
jnsf *

7_
77

»/

•L 53}-1' i;



Illinois Environmental Protection Agency

AJQT^"—™~77
Jest of oils. •>rppAni

UHUUNUUVCL *LCV

V-2CLQL
STAAT FINISH

T1MF
STMT FINISH

7:00/1. H 30A.

————t,
MOVfMCKM

^///CA
fonite

SCREEN

26 ft
DESCRIPTION

SAMPLES

h ll 21
Sherry Otto

REMARKS

H 20.0- 25". 0

25.0-3Q.O

ft

as

To ZOft

—20-
WiTn WO

fokeo

-22-

-23—
CS

—27—
—cs

:S/5

30.0- 35!0 Gr*/ Sgtto/ />/>c /o /»«//itm
, /w/ajceous ; Artfu/n i/«/«/^t«

"5 y / . ^ _^ f* , / / J J i Jro*
Z t

cs
-33- 5/7l

IL 532 V 1 2



Illinois Environmental Protection Agency

YFl ANO QUANTITY

EL£V

3&7.0 DESCRIPTION
^3-

SAMPLES

ii ii REMARKS

jr* ' n ̂  w tcAceous 9 bra** jTim /«•

3QS.O

" L 532-1 1 12
- or* i IT c a-»



Appendix C

Monitor Well Construction Data



MONITOR WELL CONSTRUCTION

Elev.

P i p e : Type and q u a n t i t y 2 inch T.V f/ush (Omf

/5 5

Prepared by: S. Qtt o

Stick-up Z31

..T-C£*J.T- ... Ground Surface .,, ..̂ -̂ ^
.

Concrete with bentonite pluq
*££3 i'~ftf-

yfi V*
r * \V

1IZ.I1
Concrete with bentonite seal

Screen

Total length 5ft

3wn

\

=

:

=

k

Depth

^
3 2ft1— — *--

J 3.8 ft
i
J no ft.

2.1.0ft

Zioft

2<o.0ft

Packed wi th

sang

Packed w i tn S't'C*.

a Tirom /? ' 23> ftSan
n S//U Sana 23-26n

nzauie PVC

slot screen j totJ fe*i~ of cast no incUJi'n* screen is Z^-^3ft-f used
l i t i i i t t — /

e^i ~fape, on thread&Q ; ami's : 4. ^ft X 4 inch aimtivr s/ee/ pro-
.dlocA .



MONITOR WELL CONSTRUCTION J5D
Elev. Prepared by: £ fof

stick up Z.W

.Jjj*y.'U*>- .... Ground Surfarp .jstiN

Concrete with bentonite _plug
q-Z\.Q5

6/ ̂V
tyQGjOS

Concrete with bentonite seal

3^5.75

Screen

Total length 5ft

390.75

390 75

=

Depth

^ 0

.....3ft

20 ft

Z2.3ft.

30.1ft.

35.3ft.

Packed with

Cuff/»as

Packed wi th

m 5//U samd

Pipe: Type and quantity 2. inch I.P. f/ush fomt 7%/̂ adW schedu/e. 40 PVC u///A

of10 slot screen j tot*l ee o casng

fcf/on tape, on ?t>ngg</*</ fo/nts • Oj 5ft.f -^ - y

~

screen is 3%. 13 ft used

/>cX//>c ifeef pro -

c.over WAS /ns~fa.//ea with



MONITOR WELL CONSTRUCTION
Elev.

//p / 12 ^-J.7-tvL«.Lfrs----Ground Surface ,„ ^Kn

Concrete with bentonite plug
^^J / ^/ 1 ^}

V
Concrete with bentonite seal

^C3./2

-j&EJ£---.._-_-.---......_..........

Screen

Total length 5ft

t+OQ. 3J

5s
\
s

5

«

•

i
=

[

Depth

^w 0

tyff

.../3ft

X5.79

£0-71

Packed with W/ca.

Packed with

12 to IS 2 ft

23.67 ft

^pe and quant i ty £inck X.V. flush joint fhreadd sdneauk tyO PVC

(0.01inek) slot screen'y total f i t f of ctsinA including scrten is
7 ft. : as€<3 ~feT/on f*0& on fnrtadeo iomij '. A 5'rt. X ^ t/icA ,
^ •̂»—• P »^^^^——^—^^^^^^^^J__^__ ——^»-» -^ î a^»-̂ —a^M»^̂ ^̂  î̂ ^^^^^^^^^^ •̂̂ ^^^^^ -̂̂ ^^^^^ •̂̂ ^—.

V

;/«e/ protective. co*er u/«i /nstA.//ed u//'/A »



i lull 1 1 wrv ni_l_L.

Elev.

423. ?J (top .P//YC)

...T^LJJ^ —— .Ground Surface ,.,.,. ,_ î$v

Concrete with bentonite plug y
^Lb-lQ ^

v\ .-to/

Yv YO^

^L/*)/^' If)

Concrete with bentonite seal \

J+QZ 10 \

31 U 9
Screen

Total length 5ft

321.11

3% (a 10*"^'----Bottom of boring ————————— 1 —

•

\

Pipe: Type and quantity 2. inch jD TJULsh

v-uno I r\ui- 1 1UI1 w e l l HU. IJ 1 (Jtfl \J

Prepared by: 5 Ot+o

Depth

W O

......&.

[..../.?. ft

..-233/ft

3ffr

Packed with stltc*.

SAftc uno Dertibfti/e,

Packed with in

4- J5//U SA.AO

;«;»+ 4*<*<{J jscbJJe, WFVC wi-tii
•+1* s i \ / i l it /s * r* . . t 1 1 r*
r**/^\ / ^\ f\ i * / A / ^* -^ ^ / -1 J~ J_ // ^ **! f^t J L±.fO (O 01 inch] SIQI scse&n ' ToTt^l re&T or cau/ha indudinA scsttn 3>7.7T-rf.f

used te.f/»* 7^«* /•>*, -f-hnuL</d ini^tt • A £++ x 4 ,'**!> di*r»e,'kr s~fee.[
/ J )

proiecti /e. cover u/^j w s~f<l f€0 with pud lock .i i



MONITOR WELL CONSTRUCTION

Elev.

0-/7S
wen NO. 6/07/1

Prepared by: 5.

...T/.I--C/W —— Ground Surface ^£

Concrete with bentonite plug
y~L5.-Q.icL

^ */

£LQQ Q£

Concrete with bentonite seal

q.Q3Lf&

Screen

Total length 5ft

31&W

Pipe: Type and quantity 2. inch X.12. Plusi

fO.Oii*ck\ s/of screen ; toft/ feet
^~ X '

\s
V
A

5

>

t
{

1

1

E

i

•i

/
J
/

Depth

5^^ o
^••ff

.....uff.

...JZ.S.ft.

22

.....Uft
oini" ^M^aaea 5che<au
\ ' ' / / t

CASitlA /MC/uajto* ^ft
J J

Packed with sif/CA

SA*J A»J UHfai*

Packed with siliCA

swd ' /S^S'to /7 ft.
in situ s*id 11 to Zi

/e. ¥O PI/C */,% */0

•»*» /* Z4.V? fit-
^

use<<L f"At>e, O/) fhreaSca nchn ~fec.l pro-

fecfive, cover was m-sfn//ecf



MONITOR WELL CONSTRUCTION Well No.-S-
G /7D

Elev. Prepared by: 5.

Stick up Z.Wft

.^rJ-L:Q7-——Ground Surface.
Concrete with bentonite plug

Concrete with bentonite seal

Packed with 5// /CA

¥00.07

3ZX.&3

Screen

Total length off.

3^363

Pipe: Type and quantity 2 /«Ji ID. Ptvsh

1

:
i

:

i«MiB>

/fii

ict ^y-

SOW ft.

J . j j / / 1 I I I
nT Thrff&f* SChedulf *

Packed with //•? sifti.

s*nJ

U) PVC wift *IO

(0. 01 inch ) 5/0̂ tota.1 fai" of COS/XK tnc/uaiH* sort** is 38. It ft. iJ •--— -^ — ——— '
7ef/o»i on 5 f t. X— Cover

pac//ocK ,



MONITOR WELL CONSTRUCTION

Elev.

Stick

-——Ground Surface.
Concrete with bentonlte plug

Screen

Total length 5ft.

-a27fii#rrBottom Of boring—

Pipe: Type and quantity Z. n

Depth

O

Concrete with bentonite seal

TD.

G/85

Prepared by: S

Packed with s///ca

Packed wi th

/> s/'fu. Sana//>

sehet/u/e, 4$ PVC ,^-

(O.O/ /nr /V . JS ' • /
____ T^A/ Qr £a3/?i4 /nC/ti

On Thrf.Aaea 'toiti'ts' d 3 •& X 4 j*cA a^

' //W

o



MONITOR WELL CONSTRUCTION
Elev.

...#2]*aa .̂̂ jac).
stick u/>

JM—Ground
Concrete with bentonite plug

...*J&fl0———.-—...
Concrete with bentonite seal

...£<£,(»-.-..—--.-..

Screen

Total length

of

Pipe: Type and quantity 2 i»JL TD.

Depth

.3Lft.

.jSA

.Aft

.27.26ft

G
Hell

Prepared by: 5.

Packed with silica.

SAfla and berifonii?

Packed with

m situ. &mra

hdul* 40 PVC

On i~nnKA.a&a iain'ttl & eir S/&e,J
cover was msto.l/eej u/jfh padlock-^


